Effects of lipopolysaccharide, lipid A, lipid X, and phorbol ester on cultured bovine endothelial cells.
In pursuing the mechanism of endotoxin action, we examined the effect of lipopolysaccharide (LPS) and its chemically defined components, lipid A and lipid X on cultured bovine endothelial cells. We report that LPS and lipid A caused detachment and altered morphology of endothelial cells while lipid X did not. Phorbol myristate acetate, a compound known to activate protein kinase C, also caused endothelial cell detachment. Morphologic changes were readily apparent in the endothelial cells after 6 hours of exposure to lipopolysaccharide (1 microgram/ml); at that time many of the cells had contracted and formed bleblike structures on the surface. Large vacuoles, dense bodies, and pyknotic nuclei were found in the detaching cells, indicating necrosis or cell death. Preceding the morphologic changes and actual detachment, endothelial cell DNA and RNA synthesis was impaired by LPS. The changes in DNA and RNA synthesis occurred within 4 hours of exposure to 1 microgram/ml of LPS when the cells were still able to maintain normal levels of ATP. In addition to the inhibition of nucleic acid synthesis, protein synthesis was inhibited after 6 and 8 hours of LPS exposure. DNA, RNA, and protein synthesis returned to control levels after 24 hours of exposure. Investigation on the cultured bovine endothelial cells as a model for LPS action was useful in that these cells are sensitive to relatively low levels of LPS and the endothelium may be an important target in sepsis.